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(54) PRODUCTION OF CALCIUM-ALUMINUM-BASED LAYERED DOUBLE HYDROXIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a calcium-aluminum-based 
layered double hydroxide by which the calcium-aluminum-based layered double hydroxide 
having a stable structure is readily prepared. 

SOLUTION: A solution of salts containing an anion, and quicklime or hydrated lime are added to 
a sodium aluminate solution. When a nitrate type layered double hydroxide(LDH) is produced, an 
alkali metal nitrate is used as the salts containing the anion, and when a chloride type LDH is 
produced, an alkali metal chloride is used as the salts. The pH of the reaction components is 
regulated so as to be within the range of 9-13 by a pH regulator so that the reaction may be 
carried out under an alkaline condition. When the nitrate type LHD is produced, nitric acid is 
used as the pH regulator, and when the chloride type LHD is produced, hydrochloric acid is 
used. The reaction mixture is heated at a prescribed temperature for a prescribed time after 
the pH is regulated. The obtained solid product is subjected to a centrifugal separation, and the 
separated product is washed and subjected to drying under a reduced pressure to provide the 
objective calcium-aluminum-based layered double hydroxide. 
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^tMa, ffiSSLDH*Slifi-f 581&7 

* * v &mmmm t tu «<w*s! ldh ^safi-r § « 

HUSgiJtcJ:*) pH9~l 3<D®HrttcPSLT, 7* 
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1 

imMm i ] T)i ^ >m± m> t? mm^m-c * y% 

h) 9~i scD^HrtT^sii^ancieK©*^^^ 

a 2 tc|s«<D* ;l/ -> ? A - 7)1 5 - £ l±%mV3£Mk{k 

mxm i ~i**^3 <D^-fnMzmm<oti)Vi/t;h-7 

[000 1] 

imwmtz&Mttmz comm. m^ty^mm 

[0 0 0 2] 

KE*©fiffi] BtfifcMWbq* (Layered Do 
uble Hydroxide KT> LDH<hB&"f") 

fi— IRS [M 2f ,-« M 3+ , (OH) 2 ] [A r ,/n • yH 

ao] "K^-rnifi^w-rsto^ [m 2 * m 
3 \ (oh) z ] " t^*nsiE©*^*#-rs7kKfbfti 

S*g^ [A"" ,/» • yHzO] *" C^£n5A<D*# 

**-r * *Bwi i: * 0 «a« n* ^mtit&mv & . 

[0 0 0 3] -®^£DM 2t hbrti, Mg 2 * , C 
a 2 \ Mn 2 \ N i 2 \ Zn 2 * fO2i<0iI^t>^ 
lif^n, M 3 ' fcLTtt, A l 3 \ Cr\ Fe\ C 
o 3 * ^<D3ffi<D£«Y*yft«PW-'S>tl3 0 A"" t 

LT«, CO3 2 ", NOj\ Cl\ SO, 2 m(Dnm<D 

[0 004] 7k^{ttjS#jf T*«: 2ii3 ffiO&JS'T * 

>c*?>, Tkiifbftis^sfc^rasfc^a^-s^-e^ 

[0 0 0 5] L DHttT^i/^L-r/l/S-')^! 

fbfttffti v s/ <> a - s =jj umvmiY. 

IMtfofcL-CfctflRlfctf, fb¥3£MgiAli (OH) 16 C 

o 3 • 4 h 2 oussnsM Fn*/nM r-fcw p.n 

5 C cftfci^Ctt±a^fcLT£ttlSft3fc©-t?* 

5o 
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[0 0 0 6] Ayl/i/^A-T^S-^AISJittaTkKit 
% (ttT, C a- A l36LDH<hBg-f) iLTIi, Ca 
-A l -NO3 LDH^Ca-A l -C l L DHtf^tf 
6ti«, WAMf, C a-A l -N0» LDHfcHifi-r* 

a (NO3) 2 • 4h 2 oj *7)\>^ym-rvwLmwi 

(N a A l O2) C»Tt-«o t%t, ZfDfcfcmm 

ttfc&Sfctfu pHHfi#JCJ:DEtf9fr&7;l/*yttC 
10 -TSo S6C, iraig^LTBtt&jg^U ^©H& 
£jSWC»&$Mi, »cM^*ff 5 ££C<fc!)Ca-Al 
- N O3 L D HfcSlifrf S C ttfT't 3 3 
[0 0 0 7] 

[«W^j)?ttL«t-5fc-rSKII] Ca-Al 
-NO3 LDHfiDSBgjSflCfe^T, 
% ICa (NO3) 2 • 4H 2 0} fc, IpHtfe^TA 
1 0 > "i:bT#ft'rS7';l'5>K^MJ^A8« (Na 
A 1 O2) ££KJ&J-&Tt^3fci&, {gpH<DC a (N 
0 3 ) ,©iBTB#C, a-A\ (OH) .tffiSJtli, 
20 £fc, A 1 Oi'^IS^ + ^fcbTflifcSiiOWEADii 
N0 3 "i:it#LTLSOo ^(Dfcib. *»{bft£* 

[0 0 0 8] Z<Dfctb, mMtir^m^(D, *;l/Jttf 
C a : A 1 : N Os " = 2 : 1 : 1 5 Ca-Al- 

no s ldh^wsi-tsc: isnsca- 

[0 0 0 9] COfgWtt. COJ:54fie*Sa5£^E-r 

SHJ&SCJlfgLTfcSftfc&o-e**,, ^<DgWi:t 

30 SfcCSfi, m^i)^%^i3)Vi/t)L.-7^^=-^K% 
[0 0 10] 

tot, tmm 1 tiBWoawoj&^^A-T^s-^ 
A^ii«}t7j<K{btj£Diiji73ati^ 7;b5 ym-r v u f 

40 ^-eSkOT'&So 

[001 1] ag^2fc:iai2oSW©*^^>>A-7;i' 
5-->A^B««zk»ft«JOSIifi*Stt, 1(1*31 ICE 

(pH) 9—1 3<DlBHF«3-efe5o 

[0 0 12] |f5t<«3Cf2«<D^(D^;l/^^A-7;b 

2 CE«©«WC*^T, M8BB-r*>*-&ty* 
Stt^S?7;l/* U ^M^X(i^{b7;b* 'J ^JRffiT?* 

50 [0013] »*3i 4 icim<D5£m<D% ;wy<yi±-7)i< 



1 

I 
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[0 0 14] 

[M* .-x M 3 * , (OHO ] " [ A° »/. • yH»0] " 

K^-r<fc9*«ss«iit*w-r*tot?, cm 2 * ... m 3 \ 
(oho ] " K^*n«jE©ftBf*wr*zi<»{k»JS io 

[A"" * • yH 2 0] lC7n2ti%n.<Dnffi* 

[0 0 15] {t^fcOM 2 * fcLTtt, Mg 2 \ C 
a 2 * , Mn" , N i 2 \ Zn" ^0 2fiffi<D^M-T^^ 
ftf^n, M* fcl/Ctt, A T\ C r 3 \ Fe", C 

o 3 'f©3lo#l^*yW^n5o $fc, A°" i: 

LXlt, C 0 3 2 \ N0 3 \ Cl\ SO4 2 "fOnIO 

[0016] HiK:avr«fc3K:, **{M*i2fc*:JiT?fi 2 

«£3fl5<D&JS-l'*> (BlOt) £OH (0 1 (DO) 20 
Eft b T lEWf tf , * ft & WE 

it^s. ^lt, ^/itc^-rsi^i'^yE^'x 

[0 0 17] JBtWfcWBBttJttfiWai/^g^TilS^L 

fctf-etSidEfcoT^S,, flRfcf* BH'*>* t JillB 

EAtJ&tyfc* *HJi0R§tf*:')bTOi4J£ft*„ 

», LDHtil9fi**>'3SSlftfil*Wt, LDHESIK* 30 

[00 l 8] */t/'>£A-7;l/5:^ASJBtt«*iMI: 

I (KT, C a-A l ^LDHi^-T) (±M 2 * ICC a 2 * 

£LTfiC a -A l -NOjLDH (JSTF, B3S3!LD 
H VCa-Al-ClLDH OTR tfifbftil! 

LDHirBSI") flW&ft, 7j<^{b$3g#Jl{£C a 2 * j£ 40 
#£A l 3 * /£#fr5#t$£ft, *raH(ifl3Bi!LDH<0 
ifr&ttKK * t L T © N Oa " £ mWfctc J; y 81 fig 

£ft, ffi{k»S!LDHO«^«BM'*>'fi8»i:LTOC 

[0 0 1 9] mmmiDHit^mmd = 8. 62*y? 
xha-A (A) T*m<mmLDHimmm<i = 7. i 

#J 1 ~ 1 0 n in, mZttmo . 5/i m©A2f|yM6teii 
tc„ %<Dtctb, C a-A MkLDHZzfyXT-vt^d 50 
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A3Efc«#fcLT8aiirr*<:fcE<fc»K ZtiZQiSB 

[002 0] SB^gJ L D HOffljfcSttWiUf, C ao.ee 
AU« (OH) 2.o (NO3) 0.38 - 0. 3 4 H20T- 
S^^ft, C a : A 1 : N 0 3 ~ cD^Wtfi 2 : 1 : 1 t% 
oTt>5o Cfttt, A 1 *MfrDiEW&1t1!FG1tC a i: 

a 1 fcfc«fc9«<£Sft**,mtoas#JiifflE* a 1 fcm 

*;b0NO3"*TODi&$ftT(^*i:#A5ft*o 
[00 2 1 ] ffi*SLDH*K»±hy»>A (N 
a 2 C0 3 ) XttKK**^- h 'J (NaHCO.) E 

ft-r-SNOs'A^C O3 2 " E£&£ft, Ca-Al-Cd 

[0 0 2 2] C a-A 1 ^LDH^S^fifcEO 

^TKwr*. *3Wtwg2Wi*#Wc , rs c a 2 ' $#<d 

imfcLTfi^HK (CaO) X«M5JK {Ca (O 

H) 2} *M£ffl«ft«o A l 3 * J&ft<DttntLX 

i±7fr^ywti-hWL>mm (NaAioo tmmz 

mis t&j*y*$tsmm<DmmtmmztiZo mm 
l d Hzmm-fzm&immTfr* y &mmmm-£ 

ft. JWMSfcttHHW- h U 9A (N a N0 3 ) 

^y^A (knoj) *TO^ft, tt{b«@!LDH«i( 

jg-T5#^(i^{t:7;I/*y^S^*^ffl*ft> ftftWE 
ti^fki- h y •> A (N a C 1 ) Xte^ffc* y <>A (K c 

I) nmmztiZo 

[0 0 2 3] S-f, SSrtKr/I/S^H-thU^AjSa 
«SM (WJyh;W ©WK7/b#y&»fiX{#fi 

*ftSO*B6ih-r«C fc3yT»*S 0 

[0024] c<Dm. SJES^tt7;i/*yi4i:*oT^ 

BB»S!LDH*Kifi-rS4:*<D«t3lC, lfpHT?A 1 O 
2 " i: LT#ffi-T S 7;!/ 5 h 'J •> AJSffifc, ffi p H 

i^mmzffi-rtzmca-A 1 (oh) 

3*^$ft5<DA^±^ft§ 0 $7c, A 1 ortfBM' 

*>4:LT»rtk:At)ii*» N0 3 " i: «#f 5 «i i: *<K 

±$ftSo ZOtc&bs mUZtlZC a-A 1 ILDHO 

{fcwa+aowiijtR^teftsoftTOiSfts. 

[0 0 2 5] SJC&BftcE-g-^ftS^ff EfettSC a 

a 1 (D&we&Litmstttt. s*£tft7k»{b*;i/'> 

•>A©4«%B6±L, Ca-A 13SLDH*StHlcS!afi 
•TSfcibtc, C a : A 1 = 2 : 1—3. 5 : 1 cDSSBft 
ER^*ftS©3y»SL<, 2. 8 : 1-3. 2 : 1 <D 
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[0026] ffl5Buy4^5K©san^ mmtw p H 
TNo»'*#fi*«*t*«:w» (hnos) warns 

ft. ttfcttllLDH&li&U ^IMUcBW^via^fc 
LTC l"*#ftS**i:t{4ffi» (HC 1) #<£ffl£ 

[0 0 2 7] %<Dtzlb, Ca-A l^LDH©tfffl«k: 

#*E"r*isi-r*>j«^No»"xtic rostioi 10 

£fc, C a-A l*LDH©#Bfi*££ft£-e*E:i:tf 

[0 0 2 8] C©tt, a-A 1 (OH) i©£jS*66 
ihU C a-A lSLDHSM&lcHifi-fSfeftlC. & 
$FtyipH9~ 1 3F«3ti^S$nScD)bW$b<, pH 

1 0—1 1 KgHfiE*n*OA^# fc:j8F S L(/\, 

[0 0 2 9] ^LT, pHMSE& BfSfiftTBfSB* 
M, »jK*8B$LTSS!»S*-&So ISffi*^B*-&, C a 20 
-A l^LDH^StHtiiii-rsfcfet, f&M5£l, 

2 5-1 0 0WIIK ^tT, ^6ti*H(*^J5R 
fi-eSEE*a!|-r*Ci:t«fcO C a-A 1 3RLDH*«ig 

[0 0 3 0] ffSnfeJBM^LDHtKft^hU 

2 5°CT«U mS«Plffllgf:3f So -TSi:, BfS?S 
LDHO'fffl^C^a-rS^l'^^fiK^tLTtONOa" 30 
^COs 2 " t^^n, C a-A 1 -COa 

[0 0 3 1] iJIB<0||SBgffife:«fcoT«ff*nSJS!i*JC 

• C a-A 1 3SLDH©»5fiBffc, C a" SMS 
tLT£5RXfi?g5KftM£ffl2to3fci6, a-Al 

(oh) »#£j«£n«©tffR±sft3. sfc a i o? 

C a : A 1 : N 0 3 " = 2 : 1 : lXfiCa : Al : C 1 
" = 2 : 1 : 1 fcfrtS Ca-Al^LD HIRSTS 
Ch^Tf, fllJfi^^ftCa-A l&LDH&Hafi-r 

[003 2] • C a-A 1 3£L D HWSBfiftfc:, Ca 
2 * LT±50DUi$SK*M£ffl£to£#: 

[0 0 3 3] • Ca-A l^LDHOSii^ffCs Ca 

21 is^ottfttuT^eKXttjfiSKjSMiefflsnso * so 
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fcfe^tocA^-r-SCt^T'^, Ca-AIILDH® 

[00 3 4]- C a-A llSLDHOSiiBfk:, iS* 
(ipH9~l 3Km&2ft%o ZtDfclb, a-A 1 (O 
H) 3<D£.&*ffiikU Ca-A l^LDH^tcl 

[0035] • mj*y*<3tsMm£ bTti, ffi&m 
l d Hzmmtzm-simmTJij] u ^s^a^ras 

zft% a mm>m l d nzwrntzm-simitTjifi u 

JIICN Oi~ iS{k»a!LDH©tf|IB»ti:C 1 
[0 0 3 6] • ffiMML DHZmm-? SJf^fckffilfc* 

ffiffl lt p HiHfcWf to tu ^ftM L D H^Mig-TS 

*&{41fi»*fieffltpHSIfiE^fiftotlSo ZVfcib, C 
a-A l^LDH<0ifiSJifC#ffi-r5^^^^N 
OjX&C l"©*»cj:D«l*S*n, *mWi3QCpft35-K 
fcSCfcWitfrSCfcjtf-CSSo fct, Ca-A II 

[0 0 3 7] • E&SftSJBHWiifcttSC a fcA 1 
il^^HStT^LfcE^JtttC a : A 1 = 2 : 1—3. 
5 : 1 <DfEBftyciS££ft3„ %<Dfz)st>, zkKftfcjl/S' 
"7i*0±j8*B&ifcU Ca-A l&LDHfcttHtcSBfi 

[0038] • ®m<o pH*m&L tcWt, mmwMx* 

i~5mffl<ow.mftK.®fe-$n, ws&iB&itz 5-1 o 
o°cicmM-£ti%o zotcib, ^n^ss-er c a - 

A 13SLDH*»H£«5frr3Cfc#-Ct3o 
[0 0 3 9] • 5BH3!LDHtR»^hU^AXttK 

^5S£ 3 -f 5 <: t ic J; 9 „ fflmm L D H 0*|fflJlfc:#ft 

•TS^l'*>^i:L-T<DN03"^C 03 2 " 

to, C a-A 1 -CO3 LDMtmmir&Ct&T't 

-So 

[0 0 4 0] 

(mmm 1 ) -mm \ xitc a 2 ' &ft<D#nt lt^e 

[00 4 1] $f, 4P777.3fC0. 5McD7;l/^y 

n;^i»s«%m^*An, 0. 5Mffiith';i> 
A^**mg«*a^. fern, Ltc±^m^m 



7 

t /Co fllSfc <fc 0 K*S$#<D pH^l 

0. 3£S3gLfco 

[0 0 4 2] pH*»Stfc1& lRHRHIffiUSU * 

#£AM%au:^Mi« 6 o tr 2 4 mmms& 

[0 0 4 3] *tr, fS&nfcSffltMLDH 1 gSjfcr) 
©C a 2 * (?>e/l/fi£E DT A «fc t> SJ£ U A 1 * <D 

A A S t «t 5 t fco S fc, it 6 ft/effigy 
L D HfOWHY^-XO^I/S*^^— «fc t)M 10 
£tfc 0 »5nfcffi»£UDHttffljfo£Ca 

0.66 A lo.34 (OH) 2.0 (NOs) 0.38 - 0. 3 4 Hz 

OrjS£ft* Ca : A 1 : N Os " O-t^itfi 2 : 1 : 1 
£ftofc 0 

[0 0 4 4] (J±80B 1 ) Jtttffl 1 Tftt C a 2+ tfffl-RXf 

rB3»SLDH*8liBtfc 0 
[00 4 5] ff, 4P777.3tC0. 5M(D7;Ry 
hy9Ajgft$ 1 0 0 m 1 An, 0. 5MH3»*;l/ 
$">A»iK*3 0 0ni IfflrFtfc C<D£t, 4CJ77 20 
7> n ft*a««rx»H«Tlc U MSftr* 5 0 °C tiKHf 

*hy£Afc:«fc?)KJSj«#©pH*l 0. 3 KiSlgL 

[0046] pH*»ifitfc», mmsmusu * 

StC 1 0 0rrMi$ffl3S$£-£7c„ ft&nfcHtt£j£ffi 
*SW>$Ni, 6 0TCT2 4B$H»E$a!U ffi 

KSlLDH^ffco 
[0 0 4 7] fit, &5nfcWKS!LDH*f|j|&0IJl 
£ We E D T A AASRXf*r)l>#-)imc£l!)ft 30 
fflft. C aaa Ale* (OH) 2.2 (N 

0 3 ) 0.25 • 0. 7 2 H 2 0T^?n» C a : A 1 : NO 
3 " (D&l/jkl* 2 : 2 : 1 tftofo, 

[0048] %fc, nmmKDffimmimitttMmi 

K a t tT, 7;VX^-;l/by->^ 2 0 k c p s 
-TSo *tr, iJ^^IEH (2 0) 5~4 0cOl5Hrt 

^6 2 8%*i&, ffilfflffld*f?dit;fco *0Ih!#tBI*BI 40 
2{c^-r o HMcfei^r, ^WtiSiJ^filBH^S 
U «9*«|5Mff&K*£To ft*, Hfigffll 2 ~ 9 RXflt 

[0 0 4 9] 02 J: 9 HM 1 ■V&ZWtm 

mmiDmaia-k 1 (oh) sW-tmmm-zti 

ftfr o fc , tfc^J 1 r1# 6 ftfcSSSI! L D H tc a - 
A 1 (OH) s ©tf-^*WK*nfe. 

[0050] (kskm 2 ~ 5 st>*jt«^j 2 ) nnm 2 ~ 

5 Tit, mfttpfolSliZ C a i: A l OtJl/STCasLfcE 
£Jt£C a : A 1 =2 : 1 , 2. 5 : K 3 : K 3. 50 
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5 : 1 fcSMtr^ft^ttKf&S-S, pH 1 Otpfit 
rffittSLDHfcSiSLfco ifcKflJ 2 T'fct C a : A 1 = 

1 : ok trass*, phi ofcHSEtrntftsiLD 

H*8!iitfco *tr, 1i&ftfcffiifcS!LDH<D*Sfl: 

*;I/S/^A©^j«tt»E*ai^-rsfcii>(c*JB«!l 2 ~ 5 CD 
WKS!LDHfctt«0J2©«SgLDH*X«@SrK:# 

[00 51] 03 KTjkt <fc O i±i&#ij 1 cO^-a-O*, 

(H»J6~9) jlSS0>J6~9r«, SBtfKfcttSC 
ai:A 1 ©*;l4»"£^tfcE£tt:*C a : A 1 = 3 : 

K phi o ©&#Trsisi£ tutwtwt. umRtfm 
fSM&zxmLxtimm l d uzmm u *o*§ii0js 
ftmi^iJ^ t fc 0 uss^j 6 r oatt« sottu is 

jS*fffr1\ 7 r figg* 5 0 0 C£ U JftdHgg 

*i ootcL/io ^SS0!1 8 rtiiafi* 2 5 net, m 
jS*frfe1\ USStfJ 9 "tfttSft* 2 5 rtcu Mas 

fc2 5rtctfc 0 *tr, mzftfc&mmmL dh^x 
«iHisf t fco ^-©iss^a 4 c^-To 

[00 5 2] 04t^-r«fe5t, jaS*«2 5°CJ;*9fe5 

0 °C 0«^<D^ A^fSftf zct * nfco $ 

6 1, mmnm&mz <o fflsr # sfiwwjistcofr 

[00 5 3] ( i ) m^JSfir m^^BBAnS t ft 

i m<D *s v a - t i\/ 5 — f7 je^%7KiK \ t 

[0 0 5 4] C©*5K:fllJ«tfc*&, %t>tl%>t>)iy 

Scii:^r#So 

( 2 ) HOffi/ff^sfitt 2 5 ~ i o o rw^art r\ m 

immit i ~ 5 &m"?$«ttE ( 1 ) tctee©*^^^ 

[0 0 5 5] c<o«fe3fi:«j*tfc*^, fens*;^ 

( 3 ) 771/ ^ ymt hv^hmmt ^EfleXtttBSK 

2 : 1-3. 5 : 1 ©S5Hrt£ft£<fc?£i&&irf Sit* 

a i ~IM^4©^-rn^tlSScO*;i/v /, >A-7;i/^ 

[0 0 5 6] C©«fc5K*JStfc»&, tt)Vi/^K~7 

•>A*^*n«0*Kr±-r*C4:A^*, ^tfc« 
it© * ;l/ ^7 A - 7;l/ ^ •> A^«^«7j<5Sft^l^Sii 

■rsct^r^So 

[0057] ( 4 ) m^iasr m^^wiina t ft w e. 

7;i/= y^^- h y ^Ajgfgtcd^^-y^^t?^©^ 



■ K 




*H#£tf U UMtitlHI, ttEE£*g 

[0 0 5 8] CO«fe3t«flRLfc*&t» iuli/VA- 
7;U ~ 2»^H«a*»{t1»*iS!Jfi1-* C £#T*£ 

■So 

[0 0 5 9] 

[ism©**] uUitftSLfcist, c©awt«fen 

K i ntf , WiSfl^fca^S' * A - 7;U A&Jf 
[0 0 6 0] »*g2li:EKOf6WO*;l/S/>>A-7;b 

l {cfg«<D%WO^tin^.T, #;Uv">A-7;b5- 

^A&HlfflfckiWfclfcOSlfcHSfc, o-Al (OH) a 

)V 5 - •> A^SttlfckilfM&fcga KflK-r § c i: T 



(6) 2000-264626 

10 

* [oo6i] mM3Ktim<Dmmij)v^K-7)\' 

[0 0 6 2] W*«4Kl2*O^WOA;l/S/'>A-7;l/ 
5-«>A^*«azk»ft:ft<0«ifi^rffiK«J:nff, 

i 3 <Di^Tn^{cfE«©^wo^m^inx.T, 

*rajiK#s-rsi8>r*>j«^Norxttc i 

fc#-?£3„ ftoT, */l/5">A-7;l/5-£A3UB:R 
[0®£>fBMi&iHf!l§] 

[0 1 ] io)\y*sVh-7)\<^-t?L%mmg.7m\m 

[0 2] 1 Rtfttmm 1 05H»a! L D H(DX%fc 

@#T0o 

[03] HSIWI 2-5 RZfimm 2 4)fl5&£! L D H <D 
20 [04] nMM6~9<DffiMmLDH<DXm®tixm„ 



[01] 



[02] 
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20 fcJeg.) , Cu Ka C20kcps) 




20 (deg.) , Cu K« (20kcps) 



5 1 0 20 30 40 

29 (deg.) . Cu Kot (20kcps) 



F A(##) 4G076 AA06 AA10 AA12 AA14 AA16 

AA18 AA19 AA21 AB02 AB04 
AB06 AB07 AB09 BA26 BA43 
BA45 BC08 BD01 BD02 CA01 
CA33 DA02 



